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Description
BACKGROUND

[0001] Embodiments of this disclosure relate generally
to an elevator system, and more particularly to an eleva-
tor braking device that is movable independently from
the elevator car.

[0002] Elevator systems includes variety of devices
operable to control the speed and motion of the elevator
car. A motor, commonly referred to as a machine, causes
desired movement of the elevator car to move passen-
gers between a plurality of landings. A brake associated
with the motor prevents movement of the elevator car
when the elevator car is stopped at a landing. The brake
is used to limit the movement and speed of the elevator
car under most conditions.

[0003] Elevator systems additionally include auxiliary
brakes, sometimes referred to as "safeties" designed to
stop movement of the elevator car if the elevator car is
travelling at a speed greater than a desired speed. A
subset of safeties, referred to as asymmetric safeties,
are typically affixed to an upright of the elevator car and
include a stationary braking shoe and a movable braking
shoe disposed on opposite sides of a guide rail of the
elevator. To operate the braking device, the movable
braking shoe is typically moved both laterally and verti-
cally towards the rail and the stationary shoe to frictionally
engage and clamp the blade of the guide rail between
the stationary and movable braking shoes. As the mov-
able brake shoe contacts the rail and moves towards the
stationary shoe, it pushes the braking device laterally,
thereby eliminating the running clearance between the
rail and the stationary shoe. Because the braking device
is fixed to the elevator car, this lateral movement of the
braking device, and therefore the elevator car, results in
compression of the roller guides which guide movement
of the elevator car along a surface of the guide rail. As a
result, the requirements of the roller guides are constrict-
ed by operation of the safeties.

BRIEF DESCRIPTION

[0004] According to an embodiment, a support mem-
ber of a braking device includes a body configured to
couple to the braking device. The body has a first portion
including a first inclined body surface and a second in-
clined body surface. The first portion is receivable within
an opening having a first inclined opening surface and
second inclined opening surface. The first inclined body
surface is complementary to the first inclined opening
surface and the first portion of the body is movable within
the opening.

[0005] In addition to one or more of the features de-
scribed above, or as an alternative, in further embodi-
ments the first portion is generally parallelogram-like in
shape.

[0006] In addition to one or more of the features de-
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scribed above, or as an alternative, in further embodi-
ments the second inclined surface of the support member
is parallel to the first inclined surface of the support mem-
ber.

[0007] In addition to one or more of the features de-
scribed above, or as an alternative, in further embodi-
ments the body further comprises a second portion, the
first portion and the second portion being integrally
formed.

[0008] In addition to one or more of the features de-
scribed above, or as an alternative, in further embodi-
ments a configuration of first portion is different than a
configuration of the second portion.

[0009] In addition to one or more of the features de-
scribed above, or as an alternative, in further embodi-
ments the second portion has a quadrilateral shape.
[0010] In addition to one or more of the features de-
scribed above, or as an alternative, in further embodi-
ments at least one dimension of the second portion is
greater than the opening.

[0011] According to another embodiment, an elevator
system includes an elevator car movable within a hoist-
way and a braking device. A support member is affixed
to the braking device for associating the braking device
with the elevator car. The support member and the brak-
ing device are movable independently of the elevator car.
[0012] In addition to one or more of the features de-
scribed above, or as an alternative, in further embodi-
ments the elevator car includes a car upright having an
opening formed therein and the support member further
comprises a first portion received within the opening.
[0013] In addition to one or more of the features de-
scribed above, or as an alternative, in further embodi-
ments the first portion of the support member includes a
first inclined body surface and a second inclined body
surface and the opening includes a firstinclined opening
surface and a second inclined opening surface, the first
inclined body surface being complementary to the first
inclined opening surface and the second inclined body
surface being complementary to the second inclined
opening surface.

[0014] In addition to one or more of the features de-
scribed above, or as an alternative, in further embodi-
ments the opening is larger than the first portion of the
support member such that the support member is mov-
able within the opening.

[0015] In addition to one or more of the features de-
scribed above, or as an alternative, in further embodi-
ments the support member further comprises a second
portion, wherein a configuration of the second portion is
different than a configuration of the first portion.

[0016] In addition to one or more of the features de-
scribed above, or as an alternative, in further embodi-
ments the first portion and the second portion are inte-
grally formed.

[0017] In addition to one or more of the features de-
scribed above, or as an alternative, in further embodi-
ments the first portion is generally rhombus-like in shape.
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[0018] In addition to one or more of the features de-
scribed above, or as an alternative, in further embodi-
ments the second portion is generally rectangular in
shape.

[0019] In addition to one or more of the features de-
scribed above, or as an alternative, in further embodi-
ments at least one dimension of the second portion is
larger than the opening.

[0020] According to yet another embodiment, a meth-
od of resetting a braking device includes moving an ele-
vator car upward, sliding a support member coupled to
the braking device relative to the elevator car, and moving
a brake wedge of the braking device along a sloped slide
path.

[0021] In addition to one or more of the features de-
scribed above, or as an alternative, in further embodi-
ments sliding the support member relative to the elevator
car occurs via a biasing force of a return assembly acting
on the braking device.

[0022] In addition to one or more of the features de-
scribed above, or as an alternative, in further embodi-
ments the brake wedge of the braking device moves
along the sloped slide path via gravity.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The following descriptions should not be con-
sidered limiting in any way. With reference to the accom-
panying drawings, like elements are numbered alike:

FIG. 1 is a schematic view of a portion of an example
of an elevator system;

FIG. 2 is a front view of an example of a braking
device according to an embodiment;

FIG. 3A is a perspective view of a support member
for mounting the braking device to a car upright ac-
cording to an embodiment;

FIG. 3B is a perspective view of another support
member for mounting the braking device to a car
upright according to an embodiment;

FIG. 4 is another perspective view of a support mem-
ber for mounting the braking device to a car upright
according to an embodiment;

FIG. 5is a front view of a support member for mount-
ing the braking device to a car upright according to
an embodiment

FIG. 6 is a cross-sectional view of the support mem-
ber connected to the braking device according to an
embodiment; and

FIG. 7 is atop view of the support member connected
to the braking device according to an embodiment.
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DETAILED DESCRIPTION

[0024] A detailed description of one or more embodi-
ments of the disclosed apparatus and method are pre-
sented herein by way of exemplification and not limitation
with reference to the Figures.

[0025] Referring now to FIG. 1, an elevator system 10
including an elevator car 12, guide rails 14, and a gov-
ernor assembly 16 is illustrated. The governor assembly
16 includes a governor sheave 18, a rope loop 20, and
a rope tensioning assembly 22 including a tensioning
sheave 24. The elevator car 12 travels on or is slidably
connected to the guide rails 14 and travels within a hoist-
way (not shown) via one or more tensioning members
15 driven by a machine (not shown). The governor
sheave 18 is mounted, in the illustrated, non-limiting em-
bodiment, at an upper end of the hoistway. The rope loop
20 is wrapped partially around the governor sheave 18
and partially around the tensioning sheave 24 (located
in this embodiment at a bottom end of the hoistway). The
rope loop 20 is also connected to the elevator car 12,
thereby ensuring that the angular velocity of the governor
sheave 18 is related to the speed of the elevator car 12.
[0026] Inthe elevator system shown in FIG. 1, the gov-
ernor assembly 16 acts to prevent the elevator car 12
from exceeding a set speed as it travels inside the hoist-
way. Although the governor assembly 16 shown in FIG.
1is mounted at an upper end of the hoistway, the location
and arrangement of the governor assembly 16 may vary
across different embodiments of the present disclosure.
For example, the governorassembly 16 may be mounted
at any point along the rope loop 20 in the hoistway, in-
cluding at the bottom, i.e. the pit, of the hoistway. In an-
other embodiment, the governor assembly 16 may alter-
natively, be mounted to and move with the elevator car
12. Such an alternative embodiment involves a static
rope anchored at the top and tensioned by a weight or
an elastic member at the bottom of the hoistway and
wrapped partially around the tripping sheave 18 and an
adjacent idler sheave.

[0027] The illustrated governor assembly 16 operates
in a known manner. In the event that the elevator car 12
moves too quickly, a tripping mechanism (not shown)
exerts a braking force on the governor sheave 18, which
causes the rope loop 20 to apply a force to a mechanical
linkage 26 to activate at least one braking device 30,
sometimes referred to as a "safety", supported by the
elevator car 12. As will be described in more detail below,
the braking device 30 is operable to apply a braking force
to the guide rail 14 to prevent further movement of the
elevator car 12.

[0028] Referring now to FIG. 2, a front view of an ex-
ample of a braking device 30 mounted to an upright 28
of the elevator car 12 is illustrated in more detail. As
shown, the braking device 30 includes a body or housing
32 defining a sloped slide path 34. A brake wedge 36 is
movably coupled to the body 32 via the sloped slide path
34, and a stationary block 38 is mounted to the body 32.
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As shown, the stationary block 38 is spaced from the
brake wedge 36 such that a passage 40 is defined there
between.

[0029] In the illustrated, non-limiting embodiment, the
brake wedge 36 includes atleast one biasing mechanism
42, such as a spring for example, and a brake pad 44
mounted to the biasing mechanism 42 and facing the
passage 40. Although two biasing mechanisms 42 are
shown in the illustrated embodiment, it should be under-
stood that embodiments having any number of biasing
mechanisms 42, such as a single biasing mechanism, or
more than two biasing mechanisms are also within the
scope of the disclosure.

[0030] As the elevator car 12 ascends and descends,
the braking device 30 travels along the guide rail 14 such
that a blade 46 of the guide rail 14 is positioned within
the passage 40 (see FIG. 1). Upon detection of a prede-
termined condition, such as power loss, run away, free
fall, or another emergency, a force is applied to the me-
chanical linkage 26 coupled to the brake wedge 36. As
a result, the brake wedge 36 will slide within the sloped
slide path 34, thereby reducing the size of the passage
40 between the brake wedge 36 and the stationary block
38 until the blade 46 of the guide rail 14 is frictionally
clamped between the brake wedge 36 and the stationary
block 38. As the brake wedge 36 moves, the braking pad
44 will contact a surface (not shown) of the blade 46 of
the guide rail 14 and compress the biasing mechanism
42, thereby providing a smooth transition between free
motion and braking. The friction between both the sta-
tionary block 38 and the braking pad 44 and the guide
rail 14 reduces the speed of the elevator car 12 and will
eventually bring the elevator car 12 to a stop.

[0031] A fastener 48, such as a bolt for example, is
connected to a first side 50 of the body 32. The fastener
48 is operable to adjust the position of the passage 40
relative to the guide rail 14 during normal operation of
the elevator. A return assembly 52 including a bracket
54, fastener 56, and a biasing mechanism 58 is mounted
adjacent a second, opposite side 60 of the body 32.
[0032] In embodiments where the braking device 30 is
rigidly mounted to the upright 28 of the elevator car 12,
as the brake wedge 36 moves along the sloped slide path
34, the brake wedge 36 pushes the housing 32 of the
braking device 30 laterally, thereby eliminating the run-
ning clearance or passage 40 between the rail 14 and
the stationary block 38. When the braking device 30 is
rigidly fixed to the elevator car 12, this lateral movement
of the braking device 30, causes a corresponding lateral
movement of the elevator car 12. It should be understood
that the braking device 30 illustrated and described here-
in is intended as an example only, and that a braking
device 30 having another configuration, such as two mov-
able braking wedges for example, are also within the
scope of the disclosure.

[0033] To prevent movement of the elevator car 12 in
response to operation of the braking device 30, the brak-
ing device 30 is movably mounted to a portion of the
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elevator car 12. With reference now to FIGS. 3-7, various
views of the interface between the braking device 30 and
a portion of the elevator car 12, such as the car upright
28 for example, are illustrated. As shown, the body 32 of
the braking device 30 is affixed to the car upright 28 via
a support member 62. However, it should be understood
that the braking device 30 may be affixed to any suitable
portion of the elevator car 12. In the illustrated, non-lim-
iting embodiment, the support member 62 has a stepped
configuration including an integrally formed front portion
64 and back portion 66. The front portion 64 includes a
pair of parallel sides 68a, 68b. An upper surface 70 ex-
tends between a first end of the pair of parallel sides 68a,
68b and a lower surface 72 extends between a second,
opposite end of the pair of parallel sides 68a, 68b. In the
illustrated, non-limiting embodiment, the upper surface
70 and the lower surface 72 are generally parallel to one
another and are arranged at a non-perpendicular angle
to the first pair of sides 68a, 68b. As a result, the front
portion 64 of the support member 62 is parallelogram-
like in shape. However, embodiments where the upper
surface 70 and the lower surface 72 are not parallel are
also within the scope of the disclosure. Further, the cross-
section of the front portion 64 may be substantially uni-
form over the thickness of the front portion 64. In an em-
bodiment, the thickness of the front portion 64 is sub-
stantially equal to or greater than the thickness of a car
upright 28 or another component to which the support
member 62 is mounted.

[0034] As shown, the back portion 66 of the support
member 62 has a quadrilateral shape and is substantially
uniform over its thickness. In an embodiment, best shown
in FIG. 3A, the back portion 66 is generally rectangular.
In another embodiment, the shape of the back portion 66
is similar to the shape of the front portion 64 (see FIG.
3B). However, it should be understood that a back portion
66 having any suitable shape is within the scope of the
disclosure. One or more dimensions of the back portion
66 of the support member 62 may be greater than the
corresponding dimensions of the front portion 64 of the
support member 62. For example, a length of the back
portion 66 is typically larger than the length of the front
portion 64. In the illustrated, non-limiting embodiment,
the widths of the front portion 64 and the back portion 66
are the same. However, embodiments where the width
of the back portion 66 is greater than the width of the
front portion 64 are also within the scope of the disclo-
sure. Further, one or more protrusions or cutouts may be
formed in either the front portion 64 of the back portion
66 of the support member 62.

[0035] With reference to FIGS. 4-6, the car upright 28
includes an opening 74 having a shape generally com-
plementary to the shape of the front portion 64. In the
illustrated, non-limiting embodiment, the opening 74 in-
cludes a first pair of parallel sides 76a, 76b, an upper
surface 78 extending between a first end of the pair of
parallel sides 76a, 76b and a lower surface 80 extending
between a second, opposite end of the pair of parallel
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sides 76a, 76b. In anembodiment, the incline of the upper
surface 78 is generally equal to the incline of the upper
surface 70 of the support member 62 and the incline of
the lower surface 80 is generally equal to the incline of
the lower surface 72 of the support member 62.

[0036] However, one or more dimensions of the open-
ings 74 formed in the car upright 28 are greater than a
corresponding dimension of the support member 62. In
an embodiment, the width of the opening 74 is greater
than a width of the front portion 64 of the support member
62. As aresult, a clearance 82 is formed between at least
one side of the front portion 64 of the support member
62 and a corresponding side of the opening 74. With this
clearance 82, the support member 62 is movable within
the opening 74 during operation of the braking device
30, as the housing 32 of the braking device 30 is pushed
laterally. In an embodiment, the clearance is at least
equal to the lateral sliding distance of the housing 32, or
to the width of the passage 40 for example.

[0037] Further, a small clearance or gap may exist be-
tween at least one of the upper surfaces 70, 78 and the
lower surfaces 72, 80 to prevent the support member 62
from binding within the opening 74. In an embodiment,
this clearance is between about .6 mm and about 1.5
mm. In addition, the thickness of the front portion 64 is
greater than the thickness of the upright 28 such that a
front face 84 of the back portion 66 is offset from the
surface of the upright 28. In an embodiment, the gap
between the front face 84 of the back portion 66 and the
surface 29 of the upright is between about .2 mm and
about .4 mm.

[0038] The support member 62 is connected to the
braking device 30 via one or more fasteners (not shown)
received within one or more holes 86, 88 formed in the
body of the braking device 30 and the support member,
respectively. Although four holes 86 are shown in the
illustrated, non-limiting embodiment of the support mem-
ber 62, any number of fasteners may be used to couple
the support member 62 and the braking device 30 to the
car upright 28. The connection between the braking de-
vice 30 and the support member 62 restricts movement
of the support member 62 out of engagement with the
car upright 28. For example, engagement between the
braking device 30 and the support member restricts
movement of the support member 62 in a first direction
away from the plane of the car upright 28. By making one
or more dimensions of the back portion 66 of the support
member 62 larger than a corresponding dimension of the
opening 74 formed in the car upright 28, the back portion
66 overlaps the surface 29 of the car upright 28 adjacent
the opening 74. This engagement restricts movement of
the support member 62 relative to the car upright 28 in
a second, opposite direction.

[0039] Whenthebraking device 30 is actuated, the me-
chanical linkage 26 coupled to the brake wedge 36 ap-
plies a force to the brake wedge 36. As the brake wedge
36 slides within the sloped slide path 34, into engagement
with the guide rail 14, the body 32 of the braking device
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30 shifts laterally as the passage 40 between the brake
wedge 36 and the stationary block 38 is reduced. Be-
cause the body 32 of the braking device 30 is affixed to
the support member 62, the lateral movement of the brak-
ing device 30 causes the support member 62 to similarly
translate within the opening 74 formed in the upright 28.
By connecting the braking device 30 to a movable support
member 62 rather than directly to the car upright 28, the
braking device 30 is able to "float" or move independently
from the elevator car 12. Accordingly, the lateral move-
ment generated by operation of the braking device 30 is
not transmitted to the elevator car 12. Further the braking
load is carried by the engagement of at least one inclined
surface 70, 72 of the support member 62 and an adjacent
inclined surface 78, 80 of the opening 74 formed in the
car upright 28.

[0040] To reset the braking device 30, i.e. move the
brake wedge 36 out of engagement with the guide rail
14, the elevator car 12 may be driven upwards. As the
elevator car 12 moves vertically upwards, the biasing
force of the return assembly 52 will cause the braking
device 30, and therefore the support member 62, to slide
within the opening 74, relative to the car upright 28. Sim-
ilarly, the weight of the brake wedge 36 will cause the
brake wedge 36 to translate within the slope slide path
34 back to its original unactuated position.

[0041] By incorporating a "floating" braking device 30
into the elevator system 10, compression of the roller
guide coupled to the elevator car 12 may be avoided
during operation of the braking device 30. As a result,
the roller guide design may be selected independent from
braking device performance requirements. In addition,
the total number of parts and therefore complexity may
be reduced compared to existing braking device prod-
ucts.

[0042] The term "about" is intended to include the de-
gree of error associated with measurement of the partic-
ular quantity based upon the equipment available at the
time of filing the application.

[0043] The terminology used herein is for the purpose
of describing particular embodiments only and is not in-
tended to be limiting of the present disclosure. As used
herein, the singular forms "a", "an" and "the" are intended
to include the plural forms as well, unless the context
clearly indicates otherwise. It will be further understood
that the terms "comprises" and/or "comprising,” when
used in this specification, specify the presence of stated
features, integers, steps, operations, elements, and/or
components, but do not preclude the presence or addi-
tion of one or more other features, integers, steps, oper-
ations, element components, and/or groups thereof.
[0044] While the present disclosure has been de-
scribed with reference to an exemplary embodiment or
embodiments, it will be understood by those skilled in the
art that various changes may be made and equivalents
may be substituted for elements thereof without depart-
ing from the scope of the present disclosure. In addition,
many modifications may be made to adapt a particular
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situation or material to the teachings of the present dis-
closure without departing from the essential scope there-
of. Therefore, it is intended that the present disclosure
not be limited to the particular embodiment disclosed as
the best mode contemplated for carrying out this present
disclosure, but that the present disclosure will include all
embodiments falling within the scope of the claims.

Claims

1. A support member of a braking device, the support
member comprising:
a body configured to couple to the braking device,
the body having afirst portion including afirstinclined
body surface and a second inclined body surface,
the first portion of the body being receivable within
an opening having a first inclined opening surface
and second inclined opening surface, wherein the
first inclined body surface is complementary to the
first inclined opening surface, the first portion of the
body being movable within the opening.

2. The support member of claim 1, wherein the first
portion is generally parallelogram-like in shape.

3. The support member of any preceding claim, where-
in the second inclined body surface is parallel to the
first inclined body surface.

4. The support member of any of the preceding claims,
wherein the body further comprises a second por-
tion, the first portion and the second portion being
integrally formed,
wherein preferably a configuration of first portion is
different than a configuration of the second portion.

5. The support member of claim 4, wherein the second
portion has a quadrilateral shape.

6. The support member of claim 4, wherein at least one
dimension of the second portion is greater than the
opening.

7. An elevator system comprising:

an elevator car movable within a hoistway;

a braking device; and

a support member affixed to the braking device
for associating the braking device with the ele-
vator car, wherein the support member and the
braking device are movable independently of
the elevator car.

8. The elevator system of claim 7, wherein the elevator
car includes a car upright having an opening formed
therein and the support member further comprises
a first portion received within the opening,
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10.

1.

12.

13.

14.

15.

wherein preferably the opening is larger than the first
portion of the support member such that the support
member is movable within the opening..

The elevator system of claim 8, wherein the first por-
tion of the support member includes a first inclined
body surface and a second inclined body surface
and the opening includes a firstinclined opening sur-
face and a second inclined opening surface, the first
inclined body surface being complementary to the
first inclined opening surface, and the second in-
clined body surface being complementary to the sec-
ond inclined opening surface.

The elevator system of any of claims 7 to 9, wherein
the support member further comprises a second por-
tion, wherein a configuration of the second portion
is different than a configuration of the first portion,
and

wherein preferably the first portion and the second
portion are integrally formed.

The elevator system of any of claims 7 to 10, wherein
the first portion is generally parallelogram-like in
shape.

The elevator system of any of claims 7 to 11, wherein
the second portion is generally rectangularin shape,
and/or

wherein atleast one dimension of the second portion
is larger than the opening.

A method of resetting a braking device comprising:

moving an elevator car upward;

sliding a support member coupled to the braking
device relative to the elevator car; and

moving a brake wedge of the braking device
along a sloped slide path.

The method of claim 13, wherein sliding the support
member relative to the elevator car occurs via a bi-
asing force of areturn assembly acting on the braking
device

The method of claim 13 or 14, wherein the brake
wedge of the braking device moves along the sloped
slide path via gravity.
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